Magnetorheological fluid (MRF) is a class of smart material whose acoustic properties can be varied rapidly and reversibly by the applied magnetic field. The MRF is proposed to be as actively sound barriers or acoustical metamaterial. This paper presents a theoretical model to study acoustic propagation in MRF under fields based on the Biot-Stoll model.The model considers the coupling interaction between ferro particle and base fluid. This paper investigated the acoustic velocity and attenuation of a commercial MRF dependence on the different parameters such as carrier fluid viscosity, permeability and intensity of magnetic field. The calculated results show that the attenuation is increased with small field strengths and independent on field strength when the magnetization begins to saturate.
electromagnetic field. will not become applicable and is omitted here, too.
In this study, we will treat only the first kind of longitudinal wave. Let u is displacement of the frame, U is displacement of the pore fluid relative to the frame.
Then
e is the dilation of a volume element attached to the frame and  is the relative dilatation between the frame and the fluid is expressed by
() div u U   where  is the porosity.
The wave equations for the longitudinal wave in the porous saturated media derived by Biot are expressed as follows [8] [9] :
where the  is fluid viscosity, the 0 B is the dynamic permeability of the skeletal frame,  is the total density of the volume element of composite material Most of these authors calculate the added mass factor c  is expressed as follows:
where  is the structure factor account for the apparent increase in fluid inertia caused by the tortuosity of the pores and  is the porosity.
The complex parameters H , C and M describe the elastic porous medium and can be obtained from the complex elastic module of the components by This means that an additional or even artificial structure constant is introduced. Hovem et al. [11] [12] 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 4 have used another method. By inserting the flow correction function
The complex correction factor ()
where () T  is given by the complex Kelvin function 
Here the parameter k should take into account the shape of the pores. This can be considered another artificial parameter.
To obtain frequency equation, solution for e and  of the form
In Eqs. (15) and (16) 
The roots of Eq. (17) 4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 Table 1 reference Huang et al. [17] . When the ferro-particles are aligned with the acoustic propagation, the sound attenuation is increased to maximum value. with the field strength up to a certain point and the loss factor also independent of the frequency.
4.Theoretical prediction of longitudinal wave velocity and attenuation coefficient

Conclusion
In present paper, we propose a more accurate theoretical model to study acoustic velocity and attenuation relation on its viscosity, permeability inner 5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 10 sinulation, the sound speed and attenuation coefficient can be got. The numerical results show that the magnetic field creats microstructures which are responsible for the increase in sound attenuation and the attenuation coefficients increase with the small field strengths, as the magnetization begins to satuate, the attenuation coefficients become independent on field strength.
